Statistical analysis of the nexus between dietary habits and practices with clinical outcome in Saudi patients with type 2 diabetes by Sami, Waqas
  
 
STATISTICAL ANALYSIS OF THE NEXUS 
BETWEEN DIETARY HABITS AND 
PRACTICES WITH CLINICAL OUTCOME IN 












DOCTOR OF PHILOSOPHY 
 
UNIVERSITI MALAYSIA PAHANG 
 
 
 SUPERVISOR’S DECLARATION 
I hereby declare that I have checked this thesis, and, in my opinion, this thesis is adequate 






 (Supervisor’s Signature) 
Full Name  : DR. MOHD RASHID BIN AB HAMID 
Position  : ASSOCIATE PROFESSOR 
Date   :  
 
 STUDENT’S DECLARATION 
I hereby declare that the work in this thesis is based on my original work except for 
quotations and citations which have been duly acknowledged. I also declare that it has 
not been previously or concurrently submitted for any other degree at Universiti Malaysia 




 (Student’s Signature) 
Full Name : WAQAS SAMI  
ID Number : PSS15001 


















STATISTICAL ANALYSIS OF THE NEXUS BETWEEN DIETARY HABITS 
AND PRACTICES WITH CLINICAL OUTCOME IN SAUDI PATIENTS WITH 






Thesis submitted in fulfillment of the requirements 
for the award of the degree of 





Faculty of Industrial Management 








First of all, I am thankful to Almighty ALLAH for giving me the courage and insight to 
complete this thesis in time. 
I would like to express my sincere gratitude to my supervisor and mentor ASSOCIATE 
PROFESSOR DR. MOHD RASHID BIN AB HAMID for his continuous support, 
guidance, patience, motivation, and immense knowledge that helped me in timely 
completion of this thesis. He left no stone unturned in improving, changing and amending 
my work wherever it had any loophole from the minuscule level to the whole piece. 
I would also like to thank Dr. Nadeem Shafique Butt (co-supervisor) for his insightful 
feedback, comments, and encouragement which incented me to widen my research from 
various perspectives. 
Dr. Tahir Ansari (field supervisor) deserve my special thanks who very kindly helped me 
to embellish this thesis from the perspective of medical science. He helped me to maintain 
all the medical dimensions immaculately, preened it with all kinds of technicalities and 
provided me the beacon in improving questionnaires, methodology and the fieldwork 
from medical perspective. 
Most importantly, my sincere apperception goes to Prof. Dr. Marko Sarstedt for providing 
endless support throughout my research. 
Side by side it would be unjust if the words of thanks may not be jotted down for my wife 
Tayyaba Waqas who helped me a lot in shouldering my professional and family routine 
work and spared me to utilize most of the time in thesis writing. Finally, I want to mention 
those who do not need to be mentioned, because they are the very reason for my existence, 
the family; Sami Ullah Mahmood (father), Anjum Sami (mother), Nauman Sami (elder 
brother) and Areeba Sami (sister) for their endless concern, love and support throughout 
my Ph.D. journey.  
My special thanks to my colleagues Dr. Kamran Afzal, Dr. Laeeq uz Zaman and Mr. Abid 
Hayat Khokhar (who helped in the editing of the thesis), Dr. Elsadig Yousef Mohammed 
(who translated all the questionnaires in the Arabic language), Dr. Ibrahim Adam (who 
helped in backward translation of all the questionnaires) and Dr. Shahid Anwar for this 




To my beloved parents 
Sami Ullah Mahmood and Anjum Sami 






My wife and kids 
Tayyaba, Manha and Muhammad Ibrahim 




Tabiat pemakanan dan gaya hidup tidak aktif merupakan faktor utama peningkatan 
mendadak kes kencing manis atau Diabetes Mellitus (DM) di Arab Saudi (KSA). Dengan 
kadar peningkatan pesat jumlah pesakit kencing manis di Arab Saudi, dianggarkan pada 
tahun 2022 kelaziman T2DM akan menjadi 44.1%. Komplikasi kencing manis, 
terutamanya kencing manis retinopati (DR) juga sedang meningkat pada kadar yang 
membimbangkan di KSA. Pada 2007, kelaziman DR adalah 31% dan ianya meningkat 
kepada 36.4% pada 2015. Hampir setiap suku tahun, sekitar 30 - 40% pesakit kencing 
manis telah datang ke klinik dengan masalah  dyslipidaemia, komplikasi awal organ dan 
tahap HbA1c yang semakin tinggi. Kajian kepustakaan yang diterbitkan menunjukkan 
bahawa hubungan antara tabiat pemakanan dan amalan pesakit kencing manis jenis 2 
tidak dikaji dengan sebaiknya di KSA. Tambahan itu, hanya sedikit kajian telah 
dijalankan bagi menangani isu kencing manis dyslipidaemia dan HbA1c yang tidak 
terkawal juga semakin meningkat di KSA. Di samping itu, terdapat bukti yang jelas dalam 
kesusasteraan tentang adanya model konsultasi pemakanan yang boleh digunakan untuk 
menjalankan penilaian diet kencing manis jenis 2. Oleh itu, objektif kajian ini adalah; 
untuk menilai tahap dasar pesakit kencing manis tentang Pengetahuan Diabetes Mellitus 
(DMK), Pengetahuan Pemakanan (DK), Tingkahlaku Pemakanan (DA), Amalan 
Pemakanan (DP), profil lipid dan HbA1c; untuk menguji secara empirik model konsultasi 
pemakanan dan, untuk mencari kelaziman DR dan perkaitannya dengan HbA1c. Pra-ujian 
dijalankan untuk menilai kesahan muka dan kesahan kandungan, manakala tujuan kajian 
rintis adalah untuk menilai kebolehpercayaan dan kesahihan soal selidik. Data untuk 
kajian utama telah dikutip dari 5 Februari hingga 24 April 2017 daripada 350 pesakit 
dengan  menggunakan teknik pensampelan rawak sistematik melalui kaedah penyiasatan 
langsung. Ujian satu-sampel Wilcoxon signed ranked, ujian satu-sampel chi-square, ujian 
Mann-Whitney U, Pearson chi-square, logistic regression dan Pemodelan Kuasa Dua 
Terkecil Model Persamaan Struktur (SEM) telah digunakan untuk menguji hubungan-
hubungan yang hipotesiskan. Analisis asas menunjukkan bahawa pesakit diabetes jenis 2 
mempunyai DMK dan DK yang lemah, DA yang tidak sesuai, DP yang tidak sihat serta 
profil lipid dan HbA1c yang tidak terkawal. Skor-skor yang dihasilkan dari analisis asas 
telah digunakan dalam SEM. Model formatif telah digunakan dalam kajian ini. Keputusan 
penilaian terhadap model luaran menunjukkan bukti kesahan konvergen, tiada masalah 
multikolinearan, dan berat luaran bagi semua penunjuk adalah signifikan seperti yang 
ditunjukkan oleh nilai-t dan nilai-p. Penemuan terhadap model struktur menunjukkan 
wujud hubungan yang kuat di antara DMK, DK, DA, DP dan HbA1c. Selain itu, DMK 
(faktor berpengaruh) dengan ketaranya secara langsung mempengaruhi DK dan DP, 
manakala, ia juga mempunyai kesan tidak langsung yang signifikan terhadap HbA1c 
(pemboleh ubah hasil). Kelaziman DR didapati 28.3% dan mempunyai perkaitan yang 
signifikan terhadap HbA1c.Terdapat ketiadaan kesedaran terhadap pemakanan yang 
sihat, tabiat makan yang tidak baik dan kurangnya budaya senaman dalam masyarakat 
Arab. Ini telah menyebabkan diabetes terutamanya jenis 2 dan obesiti. Ianya memerlukan 
program tiga dimensi yang mempromosi senama pada usia muda dan pendidikan nutrisi 
tanpa mengira kawasan, jantina dan lapisan masyarakat. Kajian ini telah mencadangkan 
satu model konsultasi pemakanan yang telah terbukti, yang mana ianya boleh digunakan 
secara bersendirian atau disepadukan dengan model perundingan kencing manis yang ada 
untuk penjagaan kencing manis yang lebih berkesan. Penyedia kesihatan perlu memberi 
penekanan khusus kepada pesakit kencing manis melalui pemboleh ubah yang dikaji iaitu 
DMK, DK dan DA kerana faktor-faktor ini mempunyai pengaruh langsung dan tidak 
v 
langsung kepada DP dan HbA1c. Penemuan keseluruhan model konsultasi diet yang 
dicadangkan memudahkan paradigma penjagaan kesihatan baharu. Ringkasnya, penilaian 
pemakanan pesakit kencing manis pada peringkat awal dan secara berkala dapat 
membantu pengurangan komplikasi penyakit kencing manis, yang seterusnya 
meningkatkan kualiti kehidupan pesakit. 
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ABSTRACT 
Dietary habits and sedentary lifestyle are the major factors for rapidly-rising incidence of 
Diabetes Mellitus (DM) in the Kingdom of Saudi Arabia (KSA). At this rapid rate of 
increase in the number of Saudi diabetics, it is expected that by the year 2022 the 
prevalence of T2DM would be 44.1%. Diabetes complications, especially Diabetic 
Retinopathy (DR) is also increasing at an alarming pace in KSA. In 2007, the prevalence 
of DR was 31% which in 2015 increased to 36.4%. It was observed that almost in every 
quarter-yearly around 30% - 40% of the diabetic patients were presenting in the clinics 
with dyslipidaemia, early end-organ complications and elevated HbA1c levels. It has 
been pointed out in the published literature that the relation between dietary habits and 
practices of type 2 diabetics have not been studied well in KSA. Moreover, diabetic 
dyslipidaemia and uncontrolled HbA1c is also on the rise in KSA with very few studies 
addressing this issue. In addition, there is a bleak evidence in the literature about the 
availability of dietary consultation model that can be used to carry out the dietary 
assessment of type 2 diabetics. Therefore, the objectives of this research were; to assess 
diabetic patient’s baseline Diabetes Mellitus Knowledge (DMK), Dietary Knowledge 
(DK), Dietary Attitude (DA), Dietary Practices (DP), lipid profile and HbA1c; to 
empirically test the hypothesised dietary consultation model and, to find the prevalence 
of DR and its association with HbA1c. Pre-test was conducted to evaluate the face validity 
and content validity, whereas, the purpose of pilot study was to evaluate the 
questionnaires’ reliability and validity. The data for main study was collected from 5th 
February to 24th April 2017 from 350 patients using systematic random sampling 
technique by direct investigation method. One-sample Wilcoxon signed ranked test, one-
sample chi-square test, Mann-Whitney U test, Pearson chi-square, logistic regression and 
Partial Least Squares Structural Equation Modelling (SEM) was used to test the 
hypothesised relationships. Baseline analysis showed that type 2 diabetics had poor DMK 
and DK, inappropriate DA, unhealthy DP and uncontrolled lipid profile and HbA1c. 
Scores generated from baseline analysis were used in SEM. A formative model was used 
in this research. Results of outer model evaluation showed the evidence of convergent 
validity, no problem of multicollinearity, and outer weights of all indicators were 
significant as evident by t-values and p-values. Findings of structural model showed that 
there is a strength interrelationship between DMK, DK, DA, DP and HbA1c. Moreover, 
DMK (influential factor) was directly significantly predicting DK and DP, whereas, it 
had the highest significant indirect effect on HbA1c (outcome variable). The prevalence 
of DR was found to be 28.3% and had a significant association with HbA1c. There is 
great unawareness of healthy diet, poor eating habits and void of exercise-culture in Arab 
society. It breeds diabetes especially of type 2 and obesity. It demands a three-
dimensional programme of promoting early age exercise and nutrition education 
irrespective of region, gender and stratum of society. The study proposed a validated 
dietary consultation model, this model can be used alone or integrated with any available 
diabetes consultation model for more effective diabetes care. Healthcare providers should 
pay special emphasis on diabetics DMK, DK and DA as these factors have a direct and 
indirect influence on DP and HbA1c. Findings of the overall proposed dietary 
consultation model facilitates a new healthcare paradigm. Conducting dietary assessment 
of diabetics at initial stage and periodically can help in overall reduction in diabetes 
complications, thus improving the quality of life of patients. 
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